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@ A connector assembly for interconnecting optical 
and/or electrical conductors comprises a first con- 
nector part (1) with a first guiding plate (3) with one 
or more guiding channels (4) for first conductors 
each terminated by a contact pad and a second 
connector part (2) to be coupled with the first con- 
nector part and having a second guiding plate (11) 
with one or more guiding channels provided in a 
corresponding manner for second conductors to be 
connected with the first conductors and each termi- 
nated by a contact pad. The guiding plates (3,11) 
comprise positioning means for mutually positioning 
the guiding plates in the coupled position of the 
connector parts in such a manner that corresponding 
contact pads of the first and second conductors are 
interconnected optically and electrically, respective- 
ly. These positioning means comprise cooperating 
straight reference surfaces (18,20) extending in x- 



direction and cooperating straight reference surfaces 
(17.13) extending in y-direction. all said reference 
surfaces being located at a predetermined location 
with respect to the guiding channels, wherein the 
second guiding plate is mounted moveably in x-, y- 
and z-directions in a housing and wherein means are 
provided for exerting forces for pressing the coop- 
erating reference surfaces and the contact pads to- 
wards each other in the x-, y- and z-directions during 
coupling the connector parts. One connector part 
can be inserted into the other in the longitudinal 
direction of the guiding channels, wherein distance 
elements are adapted to keep the contact pads of 
the conductors at a distance from each other in z- 
direction during inserting of the connector part and 
to enable the movement of the contact pads towards 
each other in z-directlon as soon as the cooperating 
reference surfaces are substantially abutting. 
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The invention relates to a connector assembly 
for interconnecting optical and/or electrical conduc- 
tors of the type described in the earlier Dutch 
patent application 9200884. 

The invention aims to provide such a connector 
assembly which on the one hand is particularly 
suitable for connecting a flat cable with a printed 
circuit board or the like and on the other hand in an 
adapted embodiment is also suitable for connecting 
printed circuit boards with a back-panel. 

To this end the connector assembly according 
to the preamble of claim 1 is according to the 
invention characterized by the characterizing fea- 
tures of claim 1 . 

In this manner a connector assembly is ob- 
tained wherein the contact pads of the conductors 
do not contact each other during coupling the con- 
nector parts so that the contact pads cannot be 
damaged. 

A simple construction of the connector assem- 
bly of the invention is obtained by the characteriz- 
ing features of claim 6. 

The invention will be further explained by refer- 
ence to the drawings in which two embodiments of 
the connector assembly of the invention are sche- 
matically shown. 

Fig. 1 shows a perspective view of a first 
embodiment of the connector assembly according 
to the invention wherein the connector parts are 
disconnected and the tirst connector part is shown 
partially cut-away. 

Fig. 2 is a perspective exploded view of the 
second connector part. 

Fig. 3 is a section according to the plane Ill-Ill 
of Fig. 2. 

Figs. 4 and 5 show the opposite sides of a 
portion of the connector part of Fig. 2 at a larger 
scale. 

Fig. 6 schematically shows a perspective view 
of a second embodiment of the connector assem- 
bly according to the invention. 

Referring to the drawings there is shown a 
connector assembly for interconnecting optical 
and/or electrical conductors, which connector as- 
sembly comprises a first connector part 1 and a 
second connector part 2. The first connector part 1 
comprises a first guiding ptate 3 with a plurality of 
adjacent guiding channels 4 for tirst conductors 
which are not shown for the sake of clarity. These 
first conductors are embedded in a printed circuit 
board 5 in which the first guiding plate 3 is also 
embedded. Each of the conductors is located in a 
guiding channel 4 so that the position of the con- 
ductors is determined by the guiding channels 4. 
These guiding channels 4 incline gradually to the 
main surface of the guiding plate 3 so that the 
ends of the conductors are guided towards this 
main surface. In the embodiment shown the main 



surface of the guiding plate 3 coincides with the 
main surface of the printed circuit board 5. If de- 
sired the guiding plate 3 can also be embedded 
with its main surface countersunk in the printed 
5 circuit board 5. The parts of the conductors projec- 
ting out of the printed circuit board 5 are polished 
in such a manner that contact pads of the conduc- 
tors in the surface of the printed circuit board 5 are 
obtained. 

10 The connector part 1 is further provided with a 

housing 6 which is attached to an end of the 
printed circuit board 5 in a manner as shown in 
Fig. 1 and is thereby enclosing the guiding plate 3 
with the contact pads of the conductors. A shoulder 

75 7 of the housing 6 abuts the end edge of the 
printed circuit board 5. 

The second connector part 2 comprises a 
housing 8 and is shown in Rg. 2 in an exploded 
view. The housing 8 comprises a support part 9 in 

20 which a support plate 10 with a guiding plate 11 is 
mounted moveable in three mutually perpendicular 
directions x,- y and z. The x-, y- and z-directions 
are indicated by arrows in Fig. 2. To this end 
guiding slots 12 are formed in the support part 9, 

25 into which the support plate 10 projects with guid- 
ing edges 13 with sufficient play for the required 
freedom of movement. The support plate 10 with 
the guiding plate 11 is shown from two opposite 
sides at a larger scale in Figs. 4 and 5. 

30 The guiding plate 11 is provided with guiding 

channels 4 in the same manner as the guiding 
plate 3, for optical and/or electrical conductors 14 
of a flat cable 15 schematically shown in Fig. 2. 
The conductors 14 in the guiding channels 4 are 

35 guided gradually to the main surface of the guiding 
plate 11, wherein the parts projecting above the 
main surface of the guiding plate 1 1 are polished in 
such a manner that contact pads in the main sur- 
face of the guiding plate 1 1 are obtained. The main 

40 surface of the guiding plate 11 is lying slightly 
above the surface of the support plate 10 as can 
be seen in Fig. 4. 

For coupling the connector parts 1 and 2 with 
each other, the connector part 2 is inserted into the 

45 housing 6 of the connector part 1, wherein the 
guiding plate 11 can be brought into the correct 
position with respect to the guiding plate 3 due to 
the freedom of moveability in the x-, y- and z- 
directions in such a manner that the contact pads 

50 of the corresponding conductors Join each other. 
For mutually positioning the guiding plates 3. 11, 
these guiding plates are provided with positioning 
means made as straight reference surfaces extend- 
ing in the x- and y-directions. For a further explana- 

55 tion of these positioning means reference is made 
to the above-mentioned Dutch patent application 
9200884. 



3 



3 



EP 0 602 726 A1 



4 



The guiding plate 3 of the connector part 1 has 
a tug 16 made in one piece and having straight 
reference surfaces 17 and 18 located at accurately 
determined locations in y- and x-directions. respec- 
tively, with respect to the guiding channels 4 and 
therefore with respect to the contact pads of the 
corresponding conductors. The guiding plate 1 1 of 
the connector part 2 is provided with reference 
surfaces 19 and 20 being located at accurately 
determined locations in y- and x-directions. respec- 
tively, with respect to the guiding channels 4 of the 
guiding plate 11. By pressing the guiding surfaces 
17, 19 and 18. 20, respectively, against each other 
during coupling the connector parts 1 and 2, the 
guiding plate 11 with the contact pads of the cor- 
responding conductors 14 is accurately positioned 
with respect to the guiding plate 3 with the contact 
pads of the corresponding conductors not shown. 

In the connector assembly shown the connec- 
tor part 2 is provided with means for exerting 
forces pressing the cooperating reference surfaces 
17, 19 and 18, 20 towards each other in the x- and 
y-directions and also pressing the contact pads, i.e. 
the guiding plates 3 and 11 in z-direction towards 
each other. These means comprise a surface 21 
formed on the guiding plate 11 and preferably 
enclosing an angle of 45* with the x-, y- and z- 
directions as in the embodiment shown. The sur- 
face 21 is preferably smoothly polished. A pin 22 is 
mounted slidably in y-direction in the support part 
9 of the housing 8. This pin 22 has a head 23 
accommodated in a chamber 24 of a closure part 
25 of the housing 8. This closure part 25 engages 
with hooks 26 into recesses 27 which are formed in 
the side walls of the support part 9. A spring 28 is 
mounted in the chamber 24 and engages the head 
23 of the pin 22. A smooth rounded end 29 of the 
pin 22 engages the oblique surface 21. Thereby 
the force exerted by the spring 28 on the pin 22 is 
distributed by the surface 21 in x-, y- and z- 
directions. 

As shown In Fig. 2, a strain relieve element 30 
is mounted in the closure part 25, said strain re- 
lieve element projecting with an edge in a slot 32 
of the closure part 25 and being provided at its 
other end with two locking lugs 33, only one of 
which is shown in Fig. 2. These locking lugs 33 
engage under tongues 34 of the closure part 25. 
Thereby the strain relieve element 30 clamps the 
cable 15 in the closure part 25. 

The housing 8 is further provided with a pro- 
tective cover 35 slidably mounted on the support 
part 9 and the closure part 25. To this end the 
support part 9 and the closure part 25 are provided 
with guidings 36, wherein the cap 35 is engaging 
into these guidings 36 by means of corresponding 
guidings 37. The protective cap 35 is slidable be- 
tween a protection position in which the contacts 



pads of the corresponding conductors 14 are cov- 
ered and an access position not shown, in which 
the contact pads are freely accessible. The protec- 
tive cap 35 Is moved from the protection position 
5 into the access position during coupling the con- 
nector parts 1 and 2 in that the protective cap 35 
abuts a wall 38 of the housing 6 operating as a 
stop. 

The housing 6 of the connector part 1 com- 

10 prises distance elements 39 and 40 on both sides 
of the guiding channels 4 of the guiding plate 3. 
These distance elements 39. 40 consist of bosses 
lying one behind the other in the longitudinal direc- 
tion of the guiding channels 4 and projecting above 

15 the surface of the contact pads and the main 
surface of the guiding plate 3. respectively, along a 
distance larger than the distance along which the 
guiding plate 11 projects above the support ptate 
10. The support plate 10 of the guiding plate 11 is 

20 provided with recesses 41 and 42 also lying on 
both sides of the guiding channels 4 of the guiding 
plate 11 and being complementary to the bosses 
39 and 40, respectively. At the insertion side of the 
connector part 2 the recesses 41 and 42 join the 

25 main surface of the support plate 10 through an 
oblique surface 43. The shape of the bosses 39, 40 
and the recesses 41. 42. respectively, is such that 
the recesses 41 adjacent to the insertion side do 
pass the bosses 40 adjacent to the insertion side. 

30 In this manner it is obtained that the contact pads 
of the conductors will be maintained at a distance 
from each other in z-direction during inserting the 
connector part 2 into the connector part 1. When 
the cooperating reference surfaces 17. 19 and 18. 

35 20. respectively, are substantially opposite of each 
other the possibility of movement in z-direction of 
the guiding plate 11 is enabled in that the bosses 
39, 40 are received in the recesses 41 , 42. wherein 
the oblique surfaces 43 provide for a gradual fran- 
co sition. Thereby, it is avoided in an efficient manner 
that the contact pads are damaged by sliding of 
the contact pads on each other. 

The connector part 1 is provided with locking 
hooks 44, only one of which is shown in Fig. 1 

45 which lock on the backside 45 of the housing 8. In 
the embodiment shown the connector part 1 further 
comprises a housing half 46 which is made as a 
conventional electrical connector part and is pro- 
vided with contact pins (not shown) in a usual 

so manner. 

In the embodiment of the connector part 2 as 
shown the hooks 26 of the closure part 25 project 
into recesses 27 which provide for some freedom 
of movement in y-direction for the closure part 25 

55 with respect to the support part 9. Thereby an 
intermediate space 47 is present between the clo- 
sure part 25 and the support part 9. However, it is 
also possible that the closure part 25 joins the 
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support part 9 without intermediate space 47 by 
means of a suitable design of the recesses 27. 

Fig. 6 shows an embodiment of the connector 
assembly described, wherein the closure part 25 
joins the support part 9 without such an intermedi- 
ate space 47. In this embodiment two connector 
parts 2 cooperate with one connector part 1 . In this 
case the connector parts 2 are mounted in a suit- 
able manner in a backpanel 48 or a frame, at the 
backside of which optical and/or electrical conduc- 
tors (not shown) are guided. As schematically in- 
dicated by the recesses 49 a plurality of rows of 
connector parts 2 can be mounted next to each 
other on the backpanel 48. For the remaining part 
the connector parts 2 fully correspond with the 
above-described connector part 2. 

The invention is not restricted to the above- 
described embodiments which can be varied in a 
number of ways within the scope of the claims. 

Claims 

1. Connector assembly for interconnecting optical 
and/or electrical conductors, comprising a first 
connector part with a first guiding plate with 
one or more guiding channels for first conduc- 
tors each terminated by a contact pad and a 
second connector part to be coupled with the 
first connector part and having a second guid- 
ing plate with one or more guiding channels 
provided in a corresponding manner for sec- 
ond conductors to be connected with the first 
conductors and each terminated by a contact 
padt wherein the guiding plates comprise posi- 
tioning means for mutually positioning the 
guiding plates in the coupled position of the 
connector parts in such a manner that cor- 
responding contact pads of the first and sec- 
ond conductors are interconnected optically 
and electrically, respectively, said positioning 
means comprising cooperating straight refer- 
ence surfaces extending in x-direction and co- 
operating straight reference surfaces extending 
in y-direction. all said reference surfaces being 
located at a predetermined location with re- 
spect to the guiding channels, wherein the 
second guiding plate is mounted moveably in 
X-, y- and z-directions in a housing and 
wherein means are provided for exerting forces 
for pressing the cooperating reference surfaces 
and the contact pads towards each other in the 
X-, y- and z-directions during coupling the con- 
nector parts, wherein one connector part can 
be inserted into the other in the longitudinal 
direction of the guiding channels, character- 
ized by distance elements adapted to keep 
the contact pads of the conductors at a dis- 
tance from each other in z-direction during 



inserting of the connector part and to enable 
the movement of the contact pads towards 
each other in z-direction as soon as the coop- 
erating reference surfaces are substantially 
5 abutting. 

2. Connector assembly according to claim 1. 
characterized In that the distance elements 
of said one connector part comprise at least a 

10 set of two bosses consecutive in the longitudi- 

nal direction of the guiding channels and pro- 
jecting above the surface of the contact pads 
of the corresponding connector part, wherein 
the other connector part comprises at least 

15 one set of two recesses complementary to the 

respective bosses and recessed with respect 
to the surface of the contact pads. 

3. Connector assembly according to claim 2. 
20 characterized In that a set of two bosses and 

recesses, respectively, is provided on both 
sides of the guiding channels. 

4. Connector assembly according to claim 2 or 3. 
25 Characterized in that the boss (bosses) adja- 
cent to the insertion side has a shape which 
does not match with the recess (recesses) 
adjacent to the insertion side. 

30 5. Connector assembly according to claim 2, 3 or 
4, characterized in that the recesses join at 
the insertion side the surface of the contact 
pads through an oblique surface. 

35 6. Connector assembly according to anyone of 
the preceding claims, characterized In that 
said means for exerting a force comprise a 
surface formed on the second guiding plate, 
said surface enclosing an angle of preferably 

40 45* with the x-, y- and z-direction, wherein a 

spring means is provided for exerting a force 
into one of these directions on said surface. 

7. Connector assembly according to claim 6, 
45 characterized In that a pin is stidably moun- 
ted in the housing preferably into the y-direc- 
tion, said pin engaging with one end the ob- 
lique surface of the second guiding plate and 
being loaded at its other end by a spring. 

50 

8. Connector assembly according to claim 7, 
characterized In that said one end of the pin 
is smooth and rounded and that the oblique 
surface of the guiding plate is preferably also 

55 made smoothly. 

9. Connector assembly according to anyone of 
the preceding claims, characterized in that 
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the housing of the second connector part com- 
prises a protective cap slidable between a pro- 
tection position in which the contact pads of 
the corresponding conductors are covered, and 
an access position in which the contact pads s 
are freely accessible. 

10. Connector assembly according to claim 9. 
characterized in that the first connector part 

also comprises a housing provided with a stop w 
for the protective cap of the housing of the 
second connector part, wherein said stop 
moves the protective cap from the protection 
position into the access position during insert- 
ing the second connector part. 75 

11. Connector assembly according to claim 10. 
characterized in that the housing of the first 
connector part is adapted to be mounted on 

the end edge of a printed circuit board and 20 
that the housing of the second connector part 
ts adapted to receive a flat optical/electrical 
cable. 

12. Connector assembly according to claim 11, 25 
characterized in that the housing of the sec- 
ond connector part is adapted to be mounted 

on a baclcpanel or a frame. 
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